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furnace temperature. The carbon rod is supported only-at its cool end and at its point of contact with the graphite tube; thus avoiding the use of any insulating substance in that part of the pyrometer wnich is exposed to high temperature. This is essential as all substances become conductors, even if they do not fuse, at very high temperatures.
The author has not had the opportunity of making an extended study of this pyrometer, but the work already done indicates that it should have a considerable field of usefulness. Difficulty is met in obtaining samples of graphite and amorphous carbon having constant thermo-electric properties and it must be remembered that at electric-furnace temperatures, there will be danger of the gradual transformation of the carbon into graphite, and this will necessitate frequent recalibration of the pyrometer.
Pyrometers of the thermo-electric type can be made to record their indications by means of a moving photographic plate on which a ray of light falls from the mirror of the indicating galvanometer. There are also a number of commercial forms of recording pyrometers which produce an ink record of the temperature.
Optical or Radiation Pyrometers.—These depend on the measurement of the amount or the color of the light emitted by a heated substance, or of the amount of heat which is radiated. They can be used to measure the temperature of the hottest furnaces, as no part of the instrument need be inserted in the furnace. These pyrometers can be sighted on the heated contents of a furnace, through an opening in the wall, or on the closed inner end of a tube entering the furnace.
Optical pyrometers1 are of several types. One form depends on the measurement of the color of the light emitted by the furnace, depending on the fact that the emitted light changes its color with the temperature.
The M6sure and Nouel pyrometer is of this kind having a pair of Nicol prisms and a quartz plate so arranged that a different reading is obtained for different colored light.
A number of pyrometers measure the brightness of the light, preferably the brightness of some particular colored light emitted by the furnace, red light, for example.
Of these may be mentioned the Cornu-leChatelier pyrometer
1 Optical Pyrometry, by C. W. Waidner and G. K. Burgess, Bull. No.  2, Bureau of Standards, Washington, 1905. Radiation Pyrometry, G. A. Shook, Met. and Chem. Eng., x, 1912, p. 238.ERATURES
